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AR^PWrtrX^PWlOOOSa 






(71)tflSA 
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(72) mm 
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(74)«3SA 


100095555 


















(54) [ssiuro^**] 









(57) [gift] 

[«J*^S] fr-X lit, y-X 1 l rtfc^A$n 
'>&< fcfcWfi«ffl*fcfe^T 1 5mg/cm 2 




1 

WWfoX'&^X, 

msmzi r-xt* iWKr-xrtfcEESftfciE 

llfiT^^t, 10 
X (cm 2 ) £mjfB»S$©»Y (mg) Y/X 

imxm 3 ] MIB-b^ U- f I4*;M< y-fb 2 ftfc # 'J 

JRK^i:*** (SlffltO^a) / (KJROK^S) =A 
(fcfcU 2. 0X10" 3 ^AS5. 5X10" 3 )<DB8 

«*«fc-rw«« i situ 2 tciH«©7;i/* u wmm. 
ns i &fci& 2 kie«©7;i/* u mmm 0 

[W*«5] ffiga*/<U-*0Jt&IfilWO. 6 m 2 
/g~0. 9 mVg<D«fHrt?*5»3RE 1*^L4 

iotO. I nm~3 6 0 nm<D^mvmii<Dm^b 

TT&umm i &^ u 4 oi,^n^fcjE«o7;i/* y 

[fif*«7] Sffl2-tr^U-^©i#a«^6 0g/m 30 
2 ~8 5 g/mOffimfoT'&ZmMmi 4V*U4 0lvf 

nmam<D7)iti y sw^o 

& ■b>*u~$<isi:vnmm£%ffiz.%7!i*v 
mmmxh^x, 

(fcfcU 0. 2^B^0. 5T'W) om&tt&Sto 40 

«#« 8 tcie«<D7;i/* y g*ffi 0 

iitjJ&Ji 8 fcK*07;l/* 'J gttfe. 
[0 00 1] 

is u ¥nc rc t. iajkmmes&*m»it- •> 

[0 00 2] 

Cfie*©ftffi] ififts 77l/*y*«»fi, #-27/H& 50 
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iT0«SfcLT, W 

7y v mnmm%£'c>nm£LT&3ztiTi3*). 

i: Lfcft8l4:*«*S-'y'5r;l/zk3Ril^«Jl!!«, x*;l/ 
[0 0 0 3] ±ffi--yfr^7k*r#*fl!!T»«, lEfigg^ 

[000 4] 

g Ett«#ttffS < & S i: ^ 5 RHtf* o fc. *» 
6 tfttw l fe £ c 5 % Iffifc ct if ftttfr h j§th t fc&s 

±K«rar5©tc»u, (2) -fc^u-^^fiHt-rsw 

£%Xht\Z> a 

[0005] ±§&mrc%%imcm-32, xsmtt. %m 

[0 0 0 6] 

46, *%m<Dmie>7>v*ivwmmt. >t-t,£, mm 
»afc*fi!AS7;i/*ywi?ft-p«oT, / >*<fcfc« 

-tr/^U-^ 1 cm'fefcO 1 5mgJ-X±) X& 

zctzftrnttSo ±mm\<D7)itivmmmxit, 
•brtu-2icmz2tix^znmm<Dmtf&^rctb, % 

Cfc««4v\ LfcAbT, ±IE»l07;l/*y**ft!!k: 

a»%7;v*ys«rfi^#e.n5» 

[0 0 0 7] g-fc, *58W©»2©7^*yS«Jfiti, 



(3) 

3 

v- **5<fc rswm t ^n*. s 7;b* y wmmx& r> 

X (cm 2 ) tmm®<DMY (mg) fctf, Y/X^2 

[0 008] ±ffi» 1 fe«k Q*m 2 (D7;UA U 10 
14, -t/^-^{ix;l/*yfk^n/c^U^atf Uyfrfc 
40, ■b^U-^tfottJIS : f fcRSRJS^fc^ («[« 

os^ft) / <Mm.v>m-m =a (fc«u 2. ox 

10" 3 ^A<5. 5X 1 0" 3 ) ©||fB%»fc-rcfctf# 

[0009] ±esb 1 feci; Dig 2 ©7;b* y mmmv 
4*5, m^mmmit, ( 1 ) mm\mmmz&®-? 

Sl^fC, ;&e>frC&lMi3'!r-7. (Wffi) l*]*X£(cLT 

&®t%j5&t, (2) (««) fHicmmm 

3 C t fc «k -3 T-tr U- £ ©««P^4 if ftfjRi-f 

[0010] ±BWi*«ttf»2or;i/*y»»i!i-p 

(4, */<U-*©JtaflBSW0. 6mVg~0. 9m ! 

[0 0 1 1] $fc, ±8egUfcJ;t/|g2©7/l/#y§tt 

1 /im~3 6 0ftm©IBHT'iN8?LOSiJ^Lfctt»C, 
x -f 7 y«Lfiltf 3 0 p mJ-XTT&S C 
fctfff*U\, ±ffiSHlfcJ:tfS52©7/l<*y* 
SHkT'ti, -b/^-^0@ftM«^6 0 g/m z ~8 5 
g/m'oiBHrtTfeSca^SSU^ ±3B«J«»c<fc 40 

tOKO^X^g< 45^46, «*tt*?UJ«Jli:«koTIE 
[0 0 12] Sfc, *58W<0»3©7/l/*U*fKfit4^ 

T^*Cfc*«r«fr*. ±EJB3©7/l>*y«M!rC 
(4, -tr/Sb-^gffiK, n/WhtftffarrsiH, 3^ 50 
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;i/ hmyjiyt it&t & c t \c * o r wwfetfttv 

[0 0 13] ±12^ 3 <DT)Vtl V WW&Tlt* fe»4± 

•r>a^^;l/i:v^i:^i : b (tctzU 0. 2^ 
B^0. 51?*5) ©ffldUt?3tr«:fctf#3:U> 0 ± 

[0 0 14] ±SEa3 07/U*U**»n?»4, «rp« 
{4, v>^fW*>%^€rci:AW*Us ±E*Wto 

j: n(4, * a ]y~ * (omm ic i/7mit 3 >w v 4 z 

[0 0 15] 

[0016] mmrnm 1 ) mmmrn 1 r-t4, *fge^© 
5o n«sjB«io7/i/*y*fi»i otco^r, -m<o 

[0 0 1 7] m 1 £#8BLT, 7;l/*U**?fi 1 014, 
11 1 a 1 1 t. >T—7s 1 1 rtfcEBS 

ntcmmmi 2^xz}mmm m^t) t, mi 1 a 

fc@EB£ftfc££#l 3i:, iESSf 1 4fc4;0 ; mfi8« 

[0 0 18] ttffigfl 2*81 1 a fc J Pfr4^FlfllK^J»r 
Lfci:ttD»fffill*0 2(C^1- o 02*#^LT, *«8 
Pi 2(4, &tt<D-t/Sls—Si 1 2 a (M<y^^^{±#BS 
1*5) i:iE«l 2bi:ftSl 2 ch*ii^§o 
■tAU-Z l 2 a fc»ASnfc««©IE« l 2 b M. 
Il2c i:A^5{ci»g*nT^5o 

[oo i 9] nmmi 2*<diemi z bit, mmwsm 

(4, ^jS--yy;b4if©^S^7L<*^, i\v*v9** 
;l/4if*ffli/>5c^^T-t5 0 IE«g1Mt£H\ fct^. 

[0 0 2 0] 7;U*y#«ffil 0O««fS{Ct4, 7/1/* 

S. JlftWfctt, fci:^.(f, KOH^^tyJrtfil. 2~ 

1. 4<D7fr*V7k®WiZm^ZZttfT*2 5 0 

[0 0 2 1 ] 7;l/*'JS«ite 1 Ott, -tr/^b-^ 1 cm 

7;l/*UItii OT-ti, Kffia»j£*ffl^«ci:tcJ: 



(4) 

5 

or, w\s-fi<Dnmmunmz&<?%, tit. * 

[0 0 2 2] -b^U-* 1 2 atcti, «zMtJfflS!;£ftfc 

fcli, -b^u-* l 2 ai LT, X^Wt^Wfflffitt 
8i«*P& if fc <k o T«*tt *f*4 L fc * U * U 7 V 
fc^ttflf *xf - U > If n Jlo ->l/#M£tt*W|ift 
£*ffll^5Ci:jb<T*So *T*t>, -b/SU-* 1 2 a 

fc3WlC»St<, -fc^U-* 1 2 a(fO«StS^4:K 10 
JMfffctf, (MStOiiffiR) / GKfcOSmS) =A 
(fcfSU 2. 0X10" 3 ^A^5. 5X10") T'$ 
SCksWfcfffU''. *LT, -b/*U-* 1 2 att, 

tt>mmmii.m mmMttwu- 

1 5mg/cm ! tiJ: (?%t>%. 1 cm'fc 

fz*> 1 5mgJ-X±) tOtiffi^LTl^o ££fc, 
■tzAU-Z 1 2a(i, «&&£BttC&^T„ 1 8mg/ 
cm 2 - 2 5mg/crn<DmmmZUm?5C£tf£9 
W$ U\, 20 

[0 0 2 3] tfc. 1 2 afcfct, W.mtfm& 

$£tt5c££flpfaj-e#3 0 -t'^-fi 
2aM\ JtSffiffltfO. 6mVg~0. 9mVgT'$ 
SCWSU^, tAls-jt 1 2 ati, 

n^-^tioTO. 1 /*m~3 6 0 /im<DSEHT*lffl 

#3 0/imJMTC**Ci:>b<#*U\, Sfc. -b/^- 
*12att, S<tlW6 0g/m ! ~8 5g/m ! t'$ 

[0 0 2 4 ] &m 1 2 c , 1 1 fciO*^ 1 3 

T'tSo fcfc*tf, til 2 c(C(i, zk*B«^f>* 

5C£#T't5 0 

[0 0 2 5] ±EHSfiJBS8 1 07;l/*y»«t!! 1 0T' 
«\ -fe/<U-* 12a^ '>*< fcfcWfiffljfcBStefc^ 40 
Tl 5mg/cm 2 lM±^«$$£{S#LT^£rc#>, 

$ns 0 Lfctf^x, 7/i/*'JM»ioT?tt, aawB 

V<<9Mk*>*L>Mr-9 1 2 a±{t*+S/7K^k3/^l/ 

/eft, 7;i/*us«^ i oicfcntf, mffi i 2 b*>e>^ 
m \ 2cs\(omm^xtfBi8.zt\z>ctzm\X'%z>tz 

ens. 

[oo26] mmmm 2 ) na^gis 2 *^b^cd 50 
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7>\<jo y wmmc-D^x. ftB<D®&<Dm<D-m*im 
t^o nfig^s 1 xmrnLtcTivii >) mm® 1 0 

[0027] mmmrn z<o7^ti y §whs«, < t 

tSHUfflSr^ffctJ^T, •b/SU— * 1 2 a ©Mix 
(cm 2 ) ty-XrtcDtt»fS©MY (mg) ti)\ Y 
/X^2 0OM«*»fc-r. ft*. WU-flcUftZ 

tiz>w&m<omic^x&fticmi£-£ti%;\,\ 
[0028] mmmmz<o7)^vmw.m^tns, v 

[00 2 9] (£ffij£flg 3 ) &M»gfig 3 Xlt, #«IPJ0 

7;^ y swat^r, ®<D-mttmwt s. 

[0 0 3 0] 03*#fi8LT, 7;^'Jlti2 0ti, 
Si la X 1 1 4— X 1 1 rtfcS3S£ 

nfc*s»2 its&vnmm mn&T) t. mi 1 a 

fcEBSftfc££# 1 3 fc % lESJB? 1 4 fecktfftfisffi 
? 1 5 ^ LT, «S$2 Hi, H2fc^L 

WLTV^, y-X, •b/^-^fe.kt/iE^tco^T 

[00 3 1] 7/l/*'J*«?fi2 0T{4» t^lz-^Oi 

[0032] 7^ijvmnm2o<ommmt, koh% 
js*Lfe7/i/*y*»«t?fes 0 ^lt, cvnmm 

{k&Vt%®M-$-&Z£ i:fc«fcoT)!ra^5ci:^r-#5o 
[0 0 3 3] 7;P*y»t»2 0Oft»i, i^tti: 

7K«%jtt^fi> 5ys/a^*;b (Mm) t-ryfSyt 

*1 : B (fc«U 0. 2^B<0. 5) <DM±T'$ 

tyct^WSL^o 

[0 0 3 4] ±8B7;l/*US«»2 OTH:, -fe/<U-* 
[00 3 5] 

[0036] (^^j i ) mmm i t-«s x>i*yitm 

A^*i.-b/^-^^ffl^T0 1 fC/nLfc«fc5£fc7E<E> 
[00 3 7] f-f, 3^;l/h^@?gL/c7j<Sfkx-yy;l/ 



(5) 



200 1-3 13066 
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T, c©jES->-h*WWLTiES (IE@1 2b) £f¥ 

[0 0 3 8]^IC, tKMS%K^& (ffl/Stf, MmN i 
lis Mno.. AI0.3 C oays ) £#&ftfis^— 
Xy*y9*9iV (Fe/Ni^7+) fcM^L/ccO 

Oftff'>-h%«WLT^tt (Ail 2c) 

[0 0 3 9] (-b/*U-£ 12 a) fcfct 7. 

;i>* yftit^H* 'J 7n £ U y-fe/S U<- * £ 

i:«»0a«fc*fWU ffttft (MP 1 2) 
Lfco COSfifflf*, 0!r-Xl 1) fcffiAL 

fc 0 tot, tts# i . 3 ?&%>7mit* o *? hiwm. 
m^mitvi-vhzz o %/ \ mmbrcTWjwM 



* [0040] c<D^oicmmmwii, zj^yitmo 

fee fiN$SftTV*WS»W>afcJ\ «*ft*#«bT-fe/S 

[00 4 1] &WJfl£O^T» 2 0 0U--Y*/14£ 

©iBlSWsp^jWSUfco tH^USt^ 1 3 A (2 
10 C) T-30M1U 1 3 A (2C) TtillEiiC 1 V 

2 0 0^*;Uf£cD*<t!!{c-D^T, (l) 

SOC (State Of Charge) *'6 0%t 

mnvmfrt>3. 9A©tiSftM 

h?t«) , (2) 4 5"CT?liIIB»BU (3) *«!tt 

e*m v 5 s t* 2 a <Dmmmvtiim trctz <otm 

®MY (Ah) fc«!|j£U (4) gB^«^ (%) = 
(3. 9-Y) /6. 5X 1 OOOS-etWLfco 
[0 0 4 2] -fe^U-^OX^yftJSi:, ftHMfltfB* 
20 fc:fettS*/<U-*0*#iSfi!fi»fe«ktf 2 0 * 

[00 4 3] 
[gl] 





s/c 


(mg/cm 2 ) 


2<>otM'$;Hfe 
(%) 


■*i/^;ui-i 


1. 6 


12 


23 




2. 0 


15 


16 


-*>^/n-3 


2. 5 


17 


15 


■*i/30n-4 


3. 0 


19 


13 




3. 6 


19 


12 




4. 0 


18 


15 




4. 5 


18 


15 




6. 0 


17 


16 




5. 5 


18 


16 


-*>^rt,1-10 


6. 0 


16 


19 



[0044] g iff, s/cti, x>\'*yfc&*mtm 

©ffl^fo Sl^6W6^4«t5f«:, S/C 
©Htf2. 0X10" 3 ~5. 5 x l 0' 3 OtttciElft 
*«fttff it^CiWoft, C CD*? S / C ©ffitf 
3. 0X10" 3 ~3. 5 x 1 0" 3 T'fc^CfctfftfCgE 
tt«#tt^<fc^ofc. S/CCDffi£6. 0X10 

■r*TWWw<**cfc*i»ji:-e**. ii 

fre>, •fe/<U-*©««?»«fif»i, 1 5mg/cm ! 
[004 5] (HfifStfiJ 2 ) HffilM 2 Ttt, «8¥®©i4$ 



40 [00 4 6] nt&m 2 <D7;l/* U S*rte?(i> USSPI l 

l/^Co -b^U-^ti, S/C©IA'3. Ox 1 0" 3 <DX 
y ffc-b/^ U- * OtffiituD-fc / * U- 2 £>|£fifl|ft< 6 
0 0cm 2 ) fcffll^fc. •?- L"c\ W»«Oft«S%iE{k 

[0 0 4 7] 
[312] 



(6) 
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200^-<^Kft 

<%) 


«r>:7/U2- 1 


e 


10 


32 


*r>?/U2-2 


8 


12 


30 




10 


16 


25 




12 


20 


19 


+r>:?A>2-5 


15 


25 


17 


•9->^f/I/2-6 


20 


33 


14 


-*>?/U2-7 


25 


41 


14 


■*>?/U2-8 


30 


50 


14 



[0 0 4 8] S2fre»E6frft«fc3fc:, 1 c 

m ! fef;t)OiiiM2 0mg«l (» $ L < It 3 0 m 
g«±) i:-T£i:i:fc t koT, 2 0 0+M^;W£©ie 

[0049] (usseij 3 ) nmm 3 aaar & *g 

[0 0 5 0] HiKi0iJ3O7;l/A';g«?teTii, HSSP2 
©7>l/*US*}fii:iai«0lEl& •fe/<U-*fc\fc*20 



K.T2 o go«i»?K%affiLr7;p*uaf«?ft*ff«L 

/•Co *UT, L/c©l3, LT-fe 

[00 51] 
W3] 







(mg/cm 2 ) 


200ir-r^;Hft 

(%) 






7 


30 


■tr>;/;u3-2 




1 2 


18 


U->^/W3-3 




19 


15 


+r>:7/U3-4 




19 


14 



[0 0 5 2] *3<P6W6frftJ:5fc, aa«nffigit 

[0053] (fgflgw 4 ) mam 4 tit. itssa^s 

[00 5 4] HSS0lj4<D7;WJ'Jg*feT'{i, £gffi{BI2 

It. 2 0 gftffiLfco -b^U-^ti, itgffi 

StfS&SX^yft-t^u-* (-tr/<U-*©l8iB« 
600 cm 2 ) fcffl^fc. *LT, HfiStfil 1 k.WM<Ojj 

[0 0 5 5] 
[84] 



30 







200*M?;u« 
(%) 


+r>^/U4- 1 


0. 45 


19 


"9->^4-2 


0. 60 


16 


■y->^4-3 


0. 75 


14 


+T>^;U4-4 


0. 90 


16 


+T>^4-5 


1. 05 


20 



40 



50 



[0 0 5 6] &:|b\ &y-y7Mcm^fc-£' < l\s~5'<D3 
ttmmZfflfeLlitCZ. W?J]/4- 1 Tit 6 0 g/ 
m'?**), -9-yy;l/4-2~4-4T'ti6 5 g/m 2 ~ 
80 g/m'T'&O, •9'>'7;l/4-5T'{i, 8 4g/m ! 

[0 0 5 7] £4fr6W6frftJ:5fc:, -b/^-^<Dj± 
gflB»#0. 60mVg~0. 9 OmVgOif^ (g 
M»'6 5g/m ! ~8 0g/m ! ©f^) {C(i, gB 
itt«1$tt*U<*-3fc. -J*, ittSffi#6 0g/m ! 

ofco *©is«. #mg®(D <c 7 ymummtf 30 
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[00 5 8] mmm 5 ) mmm 5 ~eit. *mm&& 

[oo5 9] mmm5<D7Ji^vmmmTit, mmis* 
xsnmmcmmm 1 4:ra«ot.©*ffli^. -t^u-* 

tc{±, S/COi^3. 0 x i o' 5 CDX;l/*>lt-tr/^U 



12 

* [0060] &®tcm^zAtmim&& 
r* 2 o o tf-r * ;p«w) g a&Mt**»i£ l fc. M£4Sjr 

&S5 &C7jV3" 0 
[00 6 1 ] 
»5] 







(%) 




MmNi 4 0 Mn 0 5 AI 0 3 Co 0 4 


15 




MmNi 3 55 Mn 0 4 AI 0 3 Co 0 75 


15 


-*>:7;u5-3 


MmNi 4 ,Mn Q 2 AI 0 3 Co 0 75 


16 




MmNi 3. 85 Mn 0. 1 A, 0. 3 C °0. 75 


18 | 




MmNi 3 95 AI D 3 Co 0 7B 


40 




MmNi 4 2 AI 0 6 Co Q 4 


38 



30 



[0062] m5frt>wt>fr%&dic, 7km 

■?>i}y (Mn) 
«5fr|gfrofc 0 *JRB«£&fr\ 5<y->a^^ 
;l/ (Mm) i:vy^yi;^l : B (fcfcU 0. 2<B 
^0. 5T-&&) ©«jSJt"P^€y*^C«, SEttW* 
fr^fcigfrofco 

[0063] ■b/<u-*©affiK:#ra-r5fb^i» 

-1-5-6 tffl^/c:7j<«©ii^i:|BI-<OffllS<07j<lg 
t!Mfi)*?:t^l/-^(:^, 6 5°C© 

t»*t*IR»JUUT^fi7?l 4BfflSMUfc. *LT, 

mmtn (xrd) > i c pf63t»*f, fc<fctfl»*ffi*i<D 

ffliJS^Tofeo ^©Ugll, •9->y;l/5-5*3«tQT5-6 

A/b h <D tr- * fr £ ft /c„ -2f, -t7-y^;i/5- i~ 
5-4 ©* jR!BH»£&fr 6 *rfl L ->7j< 
&{b W kf- * fr Hfflij £ ftfc fro fc„ C ©t»* 

frofcfr, if©* ? &{t^tiT*;&3frfi|5]£T*t&fro 

[0 0 6 4] ±EI»*fcO^T»*JSR*ffl£LfclS 
H> tf>7/I/5-5:fe«fctf 5-60t&*«:, -9->y;l/5 

tfr^fro/io H:/<u-*aii©tfrHj*jfc, ±he 

3c fcfcfliltPJU WHttfrJ; Ofg^vy^y^a/^i/h 



40 



50 



ft5o 

[0 0 6 5] W±, *«WOHfliOJBa8fCO^T»!l%3i6 

ci:frT't5. 

[0 0 6 6] ±IHH«®IB-e«, £lJfc©7;!/ 

* 'Jgttrtetco^ria^Lfcfr, *mn<DT)\<±i y g« 

[00 6 7] 

[fMHoabS] JJ4±3MHLfcJ:"5fc, *«W©»l*Jj: 
tf*2©7;Miy»I}l!r?tt, ft)»«1M*;l/£«i'>ig 

ft5„ LfcfroT, *«WO»lfe<ktfa2 07;b*y 

»tiBtt««fttfrfi»ft7;l/*'JWt«!!frli6n*. 
[0 0 6 8] *«W©S3©7;l/*'J«M!n? 

a, -fe/<u-*©£ffifc, w^y^#t?aiimttfrfg^ 

^fefr«TtBLT^5o LfcfroT, *HBJ(Dm3 07 

ttfra»*7;i/A'Jg«W#e.ft5o 

m i ] *«wo77p* y witticov^T-w&^-r 

[02] HlCwLfc7;l/*yWt»OH»KjBHT 
[03] aW8W©7^*U«WtlCOl^T»0-W* 



13 



i o> 2 o 7)\<j]vwm& 

i i *r-z 

1 1 a 1 

1 2 mm 



(8) 



12a -tr^l/-* 
12b IE1S 
12c mm 
1 3 

1 4 EffiiTF 

1 5 
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[02] 




12 




20 



[03] 

15 



(9) 
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mmwm tm MA 

(72)?gBJ3# 

#n»»!2Sm«ES555#ifi /**-y 

(72)2gB£# £ft ^ 

»W»JSIISm«1i555#% /VfV 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alkaline battery characterized by being an alkaline battery equipped with a case, and the 
positive electrode arranged in said case, a negative electrode, a separator and the electrolytic solution, and 
the amount of said electrolytic solution currently held at least at said separator at the time of cell assembly 
being two or more 1 5 mg/cm. 

[Claim 2] The alkaline battery which is an alkaline battery equipped with a case, and the positive electrode 
arranged in said case, a negative electrode, a separator and the electrolytic solution, and is characterized by 
the gross area X of said separator (cm2) and amount [ of said electrolytic solution ] Y (mg) filling the 
relation of Y/X>=20 at least at the time of cell assembly. 

[Claim 3] Said separator is an alkaline battery according to claim 1 or 2 with which it consists of sulfonated 
polypropylene and the sulfur atom and carbon atom in said separator fill the relation between (a sulphuric 
atomic number) / (carbonaceous atomic number) =A (however, 2.0x1 0-3<=A<=5. 5x1 0-3). 
[Claim 4] The alkaline battery according to claim 1 or 2 in which said electrolytic solution is poured by the 
vacuum pouring-in method. 

[Claim 5] The alkaline battery according to claim 1 to 4 whose specific surface area of said separator is 
within the limits of g-0.9m2/[ of 0.6m2/] g. 

[Claim 6] Said separator is an alkaline battery according to claim 1 to 4 whose median pore diameter of 
volume criteria is 30 micrometers or less when measuring pore in 0.1 micrometers - 360 micrometers by the 
mercury porosimeter. 

[Claim 7] The alkaline battery according to claim 1 to 4 whose eyes weight of said separator is 60 g/m 2- 
85g/within the limits of m2. 

[Claim 8] The alkaline battery which is an alkaline battery equipped with a case, and the positive electrode 
arranged in said case, a negative electrode, a separator and the electrolytic solution, and is characterized by 
the compound which contains manganese on the front face of said separator depositing. 
[Claim 9] For said hydrogen storing metal alloy, said negative electrode is an alkaline battery according to 
claim 8 which contains a misch metal and manganese by the presentation ratio of 1 :B (however, it is 
0.2<=B<=0.5) including a hydrogen storing metal alloy. 

[Claim 10] Said electrolytic solution is an alkaline battery containing manganese ion according to claim 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates, for example to the nickel hydrogen rechargeable battery 

using a hydrogen storing metal alloy especially about an alkaline battery. 

[0002] 

[Description of the Prior Art] In recent years, the alkaline battery attracts attention as the power source of a 
portable device, a pocket device, etc., and a power source of an electric vehicle, a hybrid electric vehicle, 
etc., and high performance-ization is demanded. Especially a nickel hydrogen rechargeable battery equipped 
with the positive electrode which consists of an active material which made nickel hydroxide the subject, 
and the negative electrode which made the hydrogen storing metal alloy the charge of a principal member 
has high energy density, and it has spread quickly as a rechargeable battery excellent in dependability. 
[0003] In the above-mentioned nickel hydrogen rechargeable battery, in order to raise the conductivity of 
positive active material, cobalt etc. is added by the positive electrode. Moreover, generally the hydrogen 
storing metal alloy containing cobalt is used for the negative-electrode active material. And the positive 
electrode and the negative electrode are insulated with the separator which consists of a nonwoven fabric. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned nickel hydrogen rechargeable 
battery, when the charge-and-discharge cycle was repeated, there was a problem that a self-discharge 
property worsened. When this invention persons inquired, the metal ion eluted from the positive electrode 
and the negative electrode deposited on the separator, electric conduction pass was formed, and the fact that 
this served as a cause of self-discharge property aggravation was newly found out. Furthermore, as a result 
of examining this phenomenon in a detail, while holding electrolytic solution with sufficient (1) separator, 
when the electrolytic solutions which (2) separators hold decreased in number to metal ions, such as cobalt 
eluted in the electrolytic solution, depositing on a positive electrode, it turned out that the metal ion eluted in 
the electrolytic solution becomes easy to deposit on a separator. Therefore, it is thought that a self-discharge 
property worsens because the electrolytic solutions which a separator holds decrease in number and electric 
conduction pass is formed on a separator when a charge-and-discharge cycle is repeated many times. 
[0005] the above — based on new knowledge, this invention aims to let a self-discharge property offer a 
good alkaline battery also even for charge-and-discharge cycle after. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1 st alkaline battery of 
this invention It is an alkaline battery equipped with a case, and the positive electrode arranged in said case, 
a negative electrode, a separator and the electrolytic solution. It is characterized by the amount of the 
electrolytic solution currently held at least at the separator at the time of cell assembly (the period of a 
before [ activation ] is said after the electrolytic solution gets used to a separator after cell assembly) being 
two or more (namely, separator 1 cm 1 5mg or more per two) 1 5 mg/cm. In the 1 st alkaline battery of the 
above, since there are many amounts of the electrolytic solution currently held at the separator, even if it 
repeats a charge-and-discharge cycle, liquid does not ** [ a separator ]. Therefore, since it can prevent that 
the conductive matter deposits on the surface of a separator according to the 1st alkaline battery of the 
above, an alkaline battery with a self-discharge property good [ charge-and-discharge cycle after ] is 
obtained. 

[0007] Moreover, the 2nd alkaline battery of this invention is an alkaline battery equipped with a case, and 
the positive electrode arranged in said case, a negative electrode, a separator and the electrolytic solution, 
and is characterized by the gross area X of a separator (cm2) and amount [ of the electrolytic solution ] Y 
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(mg) filling the relation of Y/X>=20 at least at the time of cell assembly. In the 2nd alkaline battery of the 
above, since there are many amounts of the electrolytic solution, even if it repeats a charge-and-discharge 
cycle, liquid does not ** [a separator ]. Therefore, according to the 2nd alkaline battery of the above, an 
alkaline battery with a self-discharge property good [ charge-and-discharge cycle after ] is obtained. 
[0008] It is desirable that a separator consists of sulfonated polypropylene and the sulfur atom and carbon 
atom in a separator fill the relation between (a sulphuric atomic number) / (carbonaceous atomic number) 
=A (however, 2.0x1 0-3<=A<=5. 5x1 0-3) with the 1st and 2nd alkaline batteries of the above. According to 
the above-mentioned configuration, since the solution retention of a separator becomes high especially, an 
alkaline battery with the especially good self-discharge property after a charge-and-discharge cycle is 
obtained. 

[0009] It is desirable that the electrolytic solution is poured in by the vacuum pouring-in method in the 1 st 
and 2nd alkaline batteries of the above. Since according to the above-mentioned configuration the liquid 
capacity of a separator becomes large and the electrolytic solution is held at homogeneity at a separator, an 
alkaline battery with an especially good self-discharge property is obtained. In addition, the approach of 
pouring in the electrolytic solution, where it made the inside of a cell case (battery case) into the vacuum 
beforehand and the air between the fiber of a separator is driven out in case the vacuum pouring-in method 
pours the electrolytic solution in (1) cell, (2) After pouring in the electrolytic solution in a cell case (battery 
case), the air which exists between the fiber of a separator etc. by making into a vacuum the environment 
where the cell case set is driven out, and when atmospheric-air disconnection of the environment is carried 
out, the approach of fully infiltrating the electrolytic solution into a separator is included. 
[0010] It is desirable that the specific surface area of a separator is within the limits of g-0.9m2/[ of 0.6m2/] 
g in the 1 st and 2nd alkaline batteries of the above. 

[001 1] Moreover, when a separator measures pore in 0.1 micrometers - 360 micrometers by the mercury 
porosimeter in the 1 st and 2nd alkaline batteries of the above, it is desirable that the median pore diameter of 
volume criteria is 30 micrometers or less. Moreover, it is desirable that the eyes weight of a separator is 
within the limits of 60g/m2 - 85 g/m2 in the 1st and 2nd alkaline batteries of the above. Since the pass 
between the positive electrodes and negative electrodes which are formed of the fiber of a separator 
becomes long according to the above-mentioned configuration, it can prevent that the electric conduction 
pass with which a positive electrode to the negative electrode continued the conductive sludge is formed. 
[0012] Moreover, the 3rd alkaline battery of this invention is an alkaline battery equipped with a case, and 
the positive electrode arranged in said case, a negative electrode, a separator and the electrolytic solution, 
and is characterized by the compound which contains manganese on the surface of a separator depositing. In 
the 3rd alkaline battery of the above, since conductivity serves as a low sludge when cobalt combines with 
manganese in case cobalt deposits on the surface of a separator, an alkaline battery with a self-discharge 
property good [ charge-and-discharge cycle after ] is obtained. 

[0013] As for a negative electrode, in the 3rd alkaline battery of the above, it is desirable as a main 
component that a hydrogen storing metal alloy contains a misch metal and manganese at the presentation 
ratio of 1 :B (however, it is 0.2<=B<=0.5) including a hydrogen storing metal alloy. Since it can prevent that 
the matter with the high conductivity of oxy-cobalt hydroxide etc. deposits on the surface of a separator 
according to the above-mentioned configuration, an alkaline battery with the especially good self-discharge 
property after a charge-and-discharge cycle is obtained. 

[0014] As for the electrolytic solution, in the 3rd alkaline battery of the above, it is desirable that manganese 
ion is included. Since it can prevent that the matter with the high conductivity of oxy-cobalt hydroxide etc. 
deposits on the surface of a separator according to the above-mentioned configuration, an alkaline battery 
with the especially good self-discharge property after a charge-and-discharge cycle is obtained. 
[0015] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of 
this invention. 

[0016] (Operation gestalt 1) The operation gestalt 1 explains an example in the case of a square shape about 
the alkaline battery of this invention. About the alkaline battery 10 of the operation gestalt 1, the 1 partial- 
solution perspective view of an example is shown in drawing 1 . 

[0017] An alkaline battery 10 is equipped with the case 1 1 equipped with lid 1 la, the electrode group 12 and 
the electrolytic solution (not shown) which have been arranged in a case 1 1 , the relief valve 1 3 arranged at 
lid 1 la, and the positive-electrode terminal 14 and the negative-electrode terminal 15 with reference to 
drawing 1 . 

[0018] The sectional view when cutting the electrode group 12 in the direction parallel to lid 11a is shown in 
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drawing 2 . The electrode group 12 is equipped with separator 12a (hatching is omitted), saccate positive- 
electrode 12b, and saccate negative-electrode 12c with reference to drawing 2 . And the laminating of two or 
more positive-electrode 12b inserted in separator 12a and the negative-electrode 12c is carried out by turns. 
[0019] Positive-electrode 12b in the electrode group 12 is equipped with an active material base material 
and the positive active material supported by the active material base material. An active material base 
material can function also as a charge collector, for example, metal porous bodies, such as foaming nickel, a 
punching metal, etc. can be used for it. The active material containing nickel hydroxide and cobalt can be 
used for positive active material. 

[0020] The electrolytic solution generally used to an alkaline battery can be used for the electrolytic solution 
of an alkaline battery 10. Specifically, the alkali water solution of the specific gravity 1.2-1.4 containing 
KOH can be used. 

[0021] As for an alkaline battery 10, it is desirable that the electrolytic solution 20mg [ per separator lcm2 ] 
or more is included, and it is more desirable that the electrolytic solution 25mg or more is included. The 
amount of electrolytic-solution maintenance of a separator can be made high, and the electrolytic solution 
can be made to hold to a separator by using the vacuum pouring-in method in an alkaline battery 10 at 
abbreviation homogeneity. 

[0022] The nonwoven fabric which consists of a synthetic fiber by which hydrophilization processing was 
carried out can be used for separator 12a. Specifically, a polyolefine system nonwoven fabric, an ethyl ene- 
vinylalcohol copolymer nonwoven fabric, etc. which gave the hydrophilic property by sulfonation, 
spreading of a surface active agent, etc. can be used as separator 12a. Especially the thing for which the 
sulfonated polypropylene nonwoven fabric is used for separator 12a especially is desirable, and it is 
desirable that the sulfur atoms and carbon atoms in separator 12a are especially (a sulphuric atomic 
number) / (carbonaceous atomic number) =A (however, 2.0xl0~3<=A<=5.5xl0-3). And separator 12a holds 
the two or more (namely, separator 1cm 15mg or more per two) 15 mg/cm electrolytic solution at least at the 
time of cell assembly (after the electrolytic solution gets used to a separator after cell assembly, the period 
of a before [ activation ] is said). Furthermore, as for separator 12a, it is more desirable to hold the 
electrolytic solution of 18 mg/cm2 - 25 mg/cm2 at the time of cell assembly. 

[0023] Moreover, it is desirable to use for separator 12a the separator with which fiber was crowded. By 
using such a separator, also when the pass from a positive electrode to a negative electrode can be 
lengthened and the conductive matter deposits on a separator, it can control that the electric conduction pass 
which followed the negative electrode from the positive electrode is formed. As for separator 12a, 
specifically, it is desirable that specific surface area is 0.6m2/g-0.9m2/g. Moreover, when measuring pore in 
0.1 micrometers - 360 micrometers by the mercury porosimeter, as for separator 12a, it is desirable that the 
median pore diameter of volume criteria is 30 micrometers or less. Moreover, as for separator 12a, it is 
desirable that eyes weight is 60 g/m2 - 85 g/m2. 

[0024] What is generally used to an alkaline battery can be used for negative-electrode 12c, a case 11, and a 
relief valve 13. For example, the negative electrode which contains a hydrogen storing metal alloy, cadmium 
hydroxide, etc. as a negative-electrode component can be used for negative-electrode 12c. 
[0025] In the alkaline battery 10 of the above-mentioned operation gestalt 1, since separator 12a holds the 
electrolytic solution of two or more [ 15mg //cm ] at least at the time of cell assembly, sufficient electrolytic 
solution is held after a cycle at a separator. Therefore, in an alkaline battery 10, charge-and-discharge cycle 
after can control that conductive matter, such as oxy-cobalt hydroxide, deposits on separator 1 2a. For this 
reason, since it can control that the electric conduction pass from positive-electrode 12b to negative- 
electrode 12c is formed according to the alkaline battery 10, an alkaline battery with a self-discharge 
property good [ charge-and-discharge cycle after ] is obtained. 

[0026] (Operation gestalt 2) The operation gestalt 2 explains other examples in the case of a square shape 
about the alkaline battery of this invention. In addition, the explanation which overlaps the alkaline battery 
10 explained with the operation gestalt 1 is omitted. 

[0027] As for the alkaline battery of the operation gestalt 2, the gross area X of separator 12a (cm2) and 
amount [ of the electrolytic solution within a case ] Y (mg) fill the relation of Y/X>=20 at least at the time 
of cell assembly. In addition, it is not limited especially about the amount of the electrolytic solution held at 
a separator. 

[0028] According to the alkaline battery of the operation gestalt 2, since sufficient electrolytic solution is 
held after a cycle at a separator, an alkaline battery with a self-discharge property good [ charge-and- 
discharge cycle after ] is obtained. 

[0029] (Operation gestalt 3) The operation gestalt 3 explains other examples about the alkaline battery of 
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this invention. 

[0030] An alkaline battery 20 is equipped with the case 1 1 equipped with lid 1 la, the electrode group 21 and 
the electrolytic solution (not shown) which have been arranged in a case 1 1, the relief valve 13 arranged at 
lid 11a, and the positive-electrode terminal 14 and the negative-electrode terminal 15 with reference to 
drawing 3 . And the electrode group 2 1 has the structure where the laminating of two or more positive 
electrodes inserted in the saccate separator and two or more negative electrodes was carried out by turns like 
the electrode group 12 shown in drawing 2 . About a case, a separator, and a positive electrode, the 
explanation which overlaps since it is the same as that of what was explained with the operation gestalt 1 is 
omitted. 

[0031] In the alkaline battery 20, the compound (not shown) which contains manganese on the surface of a 
separator deposits. 

[0032] The electrolytic solution of an alkaline battery 20 is an alkali water solution which dissolved KOH. 
And as for this electrolytic solution, it is desirable that manganese ion is included. Such manganese ion can 
be added by dissolving metal manganese and a manganese compound in the electrolytic solution. 
[0033] The negative electrode of an alkaline battery 20 contains a hydrogen storing metal alloy as a main 
component. And as for the hydrogen storing metal alloy contained in this negative electrode, it is desirable 
that a misch metal (Mm) and manganese are included by the presentation ratio of 1 :B (however, 
0.2<=B<=0.5). 

[0034] In the above-mentioned alkaline battery 20, the compound which contains manganese on the surface 
of a separator deposits, and this compound has conductivity lower than oxy-cobalt hydroxide. Therefore, 
since it does not become high conductivity pass even if the pass which consists of metallic compounds to a 
negative electrode should be formed from a positive electrode, an alkaline battery with a good self-discharge 
property is obtained. 
[0035] 

[Example] Hereafter, this invention is further explained to a detail using an example. 

[0036] (Example 1) An example 1 explains an example which produced the alkaline battery of a square 

shape as shown in drawing 1 using the separator with which whenever [ sulfonation ] differ. 

[0037] First, after filling up foaming nickel with the positive-active-material paste containing the nickel 

hydroxide particle which dissolved cobalt, it dried and rolled out and the positive-electrode sheet was 

produced. And this positive-electrode sheet was cut and the positive electrode (positive-electrode 12b) was 

produced. 

[0038] Next, after applying the negative-electrode paste containing a hydrogen storing metal alloy (a 
presentation is MmNi3.55Mn0.4aluminum0.3Co0.75) to a punching metal (Fe/nickel plating), it dried and 
rolled out and the negative-electrode sheet was produced. And this negative-electrode sheet was cut and the 
negative electrode (negative-electrode 12c) was produced. 

[0039] Two or more polypropylene separators with which whenever [ sulfonation ] differ were used for the 
separator (separator 12a). And the above-mentioned separator was made saccate, the laminating of two or 
more saccate separators with which the positive electrode was inserted into it and the positive electrode was 
inserted, and two or more negative electrodes was carried out, and the group of electrode (group of electrode 
12) was produced. This group of electrode was inserted in the case (case 1 1). Then, after specific gravity 
poured in 20g of alkali electrolytic solutions which carried out 20 g/1 dissolution of the lithium hydroxide 
into the potassium -hydroxide water solution which is 1.3, the case was obturated with the lid equipped with 
a relief valve. At this time, the positive-electrode terminal, the positive electrode, and a negative-electrode 
terminal and a negative electrode were connected with a lead. Thus, rated capacity produced the square 
shape alkaline battery of the example 1 which are 6.5Ah(s). 

[0040] Thus, in the example 1, two or more cells were produced using the separator with which whenever 
[ sulfonation ] differ. And the cell at the time of cell assembly (after cell assembly before activation) was 
disassembled, and the amount of the electrolytic solution currently held at the separator was measured. After 
the amount of the electrolytic solution currently held disassembled the cell and measured the weight of a 
separator, it rinsed and dried the separator, measured weight again, and found it from the difference. 
[0041] Moreover, the rate of self-discharge after 200 cycles was measured about each cell. The cycle trial 
made it 1 cycle to discharge until it charges by 13A (2C) for 30 minutes and cell voltage is set to IV by 13A 
(2C). About the cell after 200 cycles, measurement of the rate of self-discharge is charged so that (1) SOC 
(State Of Charge) may become 60% (lh charges with the current value of 3.9A from a discharge condition). 
(2) It was left for one week at 45 degrees C, discharge capacity [ when discharging with the current value of 
2A ] Y (Ah) was measured until (3) cell voltage was set to IV, and it calculated by rate of (4) self-discharge 
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(%) = (3.9- Y) / formula of 6.5x100. 

[0042] The relation between whenever [ sulfonation / of a separator ], and the amount of electrolytic- 
solution maintenance of the separator at the time of cell assembly and the rate of self-discharge after 200 
cycles is shown in Table 1 . 
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[0044] Among Table 1 , S/C is an index which shows whenever [ sulfonation ] and shows the value of 
(sulphuric atomic number)/(carbonaceous atomic number). [ in a separator ] When the value of S/C was 
2.0x10-3 to 5.5x10-3 so that clearly from Table 1, it turned out that a self-discharge property is good. As for 
the self-discharge property, it was good that the value of S/C was especially 3.0x10-3 to 3.5x10-3 also in 
this. Moreover, it can prevent that a separator sulfonates too much and a nonwoven fabric becomes hard by 
making the value of S/C or less into 6.0x10 to three. Moreover, the amount of electrolytic-solution 
maintenance of a separator was understood that two or more 1 5 mg/cm is desirable from Table 1 . 
[0045] (Example 2) An example 2 explains an example which the amount of pouring in of the electrolytic 
solution was changed and produced the alkaline battery of a square shape. 

[0046] In the alkaline battery of an example 2, the same positive electrode as an alkaline battery, the 
negative electrode, and the electrolytic solution of an example 1 were used. As for the separator, the value of 
S/C used the sulfonation separator (the gross area of the separator in a cell is 2 600cm) of 3.0x10-3. And the 
rate of self-discharge after 200 cycles when changing the amount of pouring in of the electrolytic solution 
was measured. The rate of self-discharge was measured by the approach explained in the example 1 , and the 
same approach. A measurement result is shown in Table 2. 
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[0048] The alkaline battery with the small rate of self-discharge after 200 cycles was obtained by setting the 
amount of pouring in per separator lcm2 to 20mg or more (preferably 30mg or more) so that clearly from 
Table 2. 

[0049] (Example 3) An example 3 explains an example which changed the pouring-in approach and 
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produced the alkaline battery of a square shape. 

[0050] In the alkaline battery of an example 3, the same positive electrode as an alkaline battery, the 
negative electrode, the separator, and the electrolytic solution of an example 2 were used. And as shown in 
Table 3, the pouring-in approach was changed, the 20g electrolytic solution was poured in, and the alkaline 
battery was produced. And after pouring in the electrolytic solution, the cell was disassembled and the 
amount of electrolytic-solution maintenance of a separator was measured. Furthermore, the rate of self- 
discharge after 200 cycles was measured about this cell. The rate of self-discharge was measured by the 
approach explained in the example 1, and the same approach. A measurement result is shown in Table 3. 
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[0052] A separator can be soaked in homogeneity and the electrolytic solution can be made to fully 
permeate separator fiber by pouring in after after [ pour ] vacuum suction or a vacuum so that clearly from 
Table 3. 

[0053] (Example 4) An example 4 explains an example which produced the alkaline battery of a square 
shape using the separator with which specific surface area differs. 

[0054] In the alkaline battery of an example 4, the same positive electrode as an example 2, a negative 
electrode, and the electrolytic solution were used. 20g of electrolytic solutions was poured in one cel. The 
sulfonation separator (gross area 600cm2 of a separator) with which specific surface area differs was used 
for the separator. And the alkaline battery was produced by the same approach as an example 1 . About the 
produced alkaline battery, the rate of self-discharge after 200 cycles was measured by the same approach as 
an example 1 . A measurement result is shown in Table 4. 



[0055] 
Table 4] 




(mVg) 


200^-f^ua 
(%) 




0. 45 


19 


■y->^4-2 


O 60 


15 


•y->^4-3 


O. 75 


14 


-y-^yi/4-4 


0. 90 


15 


"9">^4-5 


1. 05 


20 



[0056] In addition, when the eyes weight of the separator used for each sample was measured, with the 
sample 4-1 , it was 60 g/m2, was 65 g/m2 - 80 g/m2 with the sample 4-2 to 4-4, and was 84 g/m2 with the 
sample 4-5. 

[0057] When the specific surface area of a separator was 0.60m2/g-0.90m2/g so that clearly from Table 4, 
the self-discharge property became good (when eyes weight is 65 g/m2 - 80 g/m2). On the other hand, when 
eyes weight used the two or less 60 g/m separator, the self-discharge property worsened. Moreover, pore 
distribution measurement was performed in 0.1 micrometers - 360 micrometers about each sample using the 
mercury porosimeter. Consequently, when the median pore diameter of volume criteria used a separator 30 
micrometers or less, 200 cycles after was found by that a self-discharge property is good. 
[0058] (Example 5) An example 5 explains an example which the presentation of a hydrogen storing metal 
alloy was changed and produced the alkaline battery of a square shape. 

[0059] In the alkaline battery of an example 5, the same thing as an example 1 was used for a positive 
electrode and the electrolytic solution. The value of S/C used the sulfonation separator of 3.0x10-3 for the 
separator. 

[0060] In the example 5, the presentation of the hydrogen storing metal alloy used for a negative electrode 
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was changed, and two or more alkaline batteries were produced. And the rate of self-discharge after 200 
cycles was measured by the same approach as an example 1 about these cells. A measurement result is 
shown in Table 5. 
[0061] 







(%) 




MmNi 4 0 Mn o 5 AI Q 3 Co 0 4 


15 




MmNi 3. 55 Mn O. 4^0. 3 C °0. 75 


15 




MmNi 4 ^ 3 Co D 75 


16 




MmNi 3 85 Mn 0 1 AI 0 3 Co 0 75 


18 




MrnNI 3. 95 A, 0. 3 Co O. 7B 


40 


m/:?;u5-6 


MmNi 4 2 AI 0 6 Co 0 4 


38 



[0062] When a hydrogen storing metal alloy contained manganese (Mn) so that clearly from Table 5, the 
rate of self-discharge after a cycle was low. Moreover, especially when a hydrogen storing metal alloy 
contained a misch metal (Mm) and manganese by the presentation ratio of 1 :B (however, it is 
0.2<=B<=0.5), the rate of self-discharge was low. 

[0063] Next, the following experiments were conducted in order to investigate the compound which 
deposits on the surface of a separator. First, the hydrogen storing metal alloy powder of the same 
presentation as the hydrogen storing metal alloy used for the sample 5-1 to 5-6 was immersed in the 
separator for 14 days into a package and the 65-degree C electrolytic solution, and after that, a separator and 
alloy powder were picked out from the electrolytic solution, and it was left for 14 days at the room 
temperature. And the powder which precipitated in the electrolytic solution was collected and measurement 
of an X diffraction (XRD), ICP AEM, and powder resistance was performed about this powder. 
Consequently, the peak of oxy-cobalt hydroxide was observed with the powder which deposited from the 
sample 5-5 and the hydrogen storing metal alloy of 5-6. On the other hand, the peak of oxy-cobalt hydroxide 
was not observed with the powder which deposited from the hydrogen storing metal alloy of a sample 5-1 to 
5-4. Although it turned out that it is a compound containing manganese and cobalt, what kind of compound 
it is was not able to identify this powder. 

[0064] As a result of measuring powder resistance about the above-mentioned powder, it turned out that a 
sample 5-5 and the powder of 5-6 show conductivity large double figures compared with the powder of a 
sample 5-1 to 5-4. In addition, it is thought that the sludge on the front face of a separator is also the same 
compound as the above-mentioned powder. Therefore, when a hydrogen storing metal alloy contains 
manganese, it controls that oxy-cobalt hydroxide with high conductivity deposits on the surface of a 
separator, and conductivity is considered that it can deposit the compound of lower manganese and cobalt 
preferentially. 

[0065] As mentioned above, although the example was given and explained about the gestalt of operation of 
this invention, this invention is not limited to the gestalt of the above-mentioned implementation, but can be 
applied to other operation gestalten based on the technical thought of this invention. 
[0066] For example, although illustrated about the alkaline battery of a square shape with the above- 
mentioned operation gestalt, the alkaline battery of this invention may not be limited to a square shape, but 
may be other configurations, such as a cylindrical shape. 
[0067] 

[Effect of the Invention] As explained above, after repeating a charge-and-discharge cycle, with the 1st and 
2nd alkaline batteries of this invention, the electrolytic solution is fully held at a separator. Therefore, since 
according to the 1st and 2nd alkaline batteries of this invention it can control that conductive compounds, 
such as oxy-cobalt hydroxide, deposit on a separator also after repeating a charge-and-discharge cycle, an 
alkaline battery with a self-discharge property good [ charge-and-discharge cycle after ] is obtained. 
[0068] Moreover, in the 3rd alkaline battery of this invention, the compound with the conductivity 
containing manganese low on the surface of a separator deposits. Therefore, according to the 3rd alkaline 
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battery of this invention, an alkaline battery with a self-discharge property good [ charge-and-discharge 
cycle after ] is obtained. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
10 15 




[Drawing 3] 
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[Translation done.] 
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